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EOOARERTNIE, m=373 L1 5C EAERHL A, Ko™ 3 1911 R 1913 £ 0 &M
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OB KL HFE D A (1911—1916 £) &, 4 - BRiC K 2 FER & L # B T o RS (1932
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3.

BHlicHOC O MBI E 1 RICGRESN S, MRLOMIZOR S0 8km X D&% ', %

g1 x
Voleano Location of Observatory Data Instrument
1932. 8.1 Wiechert type N—S comp;
Aso Aso Voleano Observatory " To=8sec; X225;
—1933. 12. 31 .
Damping 4:1.
(1) Tromometer, SW-NE comp ;
1911. 8. 29 To=15sec; X150; damping
Yunotaira, —1916.11.1 free.
Asama . .
2.7km SW of Crater | (except for (2) Tremor Recorder, SW~NE
winter seasons) comp; Ty=4sec; X100;
damping free
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Fig. 1. Frequency distribution of max-

‘2% M B O ¥
(Number of Earthquakes)

imum amplitude of earthquakes
which took place at Voleano A-

so. Focal depth; several kilome-
tres.

Aso ) ﬂ Asama A-type I Asama B-type o

1932, 8.1~1933.12. 31 1911 1912 1914~16 o1 1012 913
& Nla) @ N@ Nl Nl & N@ N@ N
3.5 1031 1 77 165 95 2.5 124 413 873
8.5 179 21 29 67 51 45 28 112 96
13.5 65 31 14 42 25 6.5 16 24 16
185 35 41 16 27 33 85 4 15 12
23.5 15 51 8 24 18 10.5 3 5 2
28.5 11 61 3 13 12 12.5 1 4 9
33.5 1 71 1 9 17 145 1 5 2
385 8 81 4 16.5 0 1 2
435 9 o1 2 10 185 0 2 0
485 10 101 5 1 20.5 1 1 1
53.5 6 111 0 2 22,5 2 0 2
58.5 5 121 2 2

63.5 0

68.5 2

73.5 4
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type 1911 1912 1913 1914~16 1911 ~12 1911~13
As A 1.75+0.25 1.81%£0.22 — 1.5340.30 1.804:0.15 1.80+0.15
ama
B 2.52+0.12 2.71+£0.20 2.90+0.37 — 2.65+£0.20 3.00+0.19
Aso 1.84+0.10
N ASAMA N ASAMA N ° ASAMA
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A AT B: BEHR
Fig. 2. (a)-(f) Frequency distributions of maximum amplitude
of earthquakes which originated at Voleano Asama.
A: earthquakes of ordinary appearance, presumed of comparatively deeper origin,
B:

earthquakes accompanied by eruptions, perhaps including those of extremely
shallow origin.
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(Test for the significance of difference in “m”)

am t D.F. P, {t==t:}

A (1914~16) ~ A (1912) 0.28 0.48 15 0.65

B (1911~12) ~ B (1913) 0.25 0.35 15 0.76

A (1911) ~ B (1911) 0.77 0.89 13 0.3

A (1912) ~ B (1912) 0.90 1.77 16 0.09 O
A (1911~12) ~ B (1911~12) 0.85 2.29 19 0.04 ©
A {1911~12) ~ B (1913) 110 1.81 16 0.09 O
A (1911~13) ~ B {1911 ~13) 1.20 3.46 19 0.01>P,>0.001 ©

B5Fk MrOKUOHBITOWNTO m

(Values of m for various earthquakes of various volcanoes)

Volecano Year Type of eqk. m Investigator Remarks
Suwanose 1953 Exg}ﬁflon 3.73 Murauchi
Asama 1913* B 34 Tomoda (a==14) |)
» 1911 B 2.52 Sakuma (@=2 &) Eruption eqgks, or egks
. 1912 B 271 . of extremely shallow
origin
» 1913* B 2.90 »
» 1911~13 B 3.00 ”
” 1911 A 1.75 Sakuma
»” 1912 A 1.81 »
» 1911 ~12 A 1.80 »
” 1914~16 A 1.53 »
Aso 1932~33 1.84 Sakuma h=1~8km
Hawaii 1.92 Furumoto!” h = several km?

* The Volcano was the most active in 1913.

17) AmEE; KUYHEPES= 2 — 2. No. 3 (1955).
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1. Magnitude-Frequency Relation for So-called
“Volcanic Earthquakes”.

By Shiizd Saxuma
(Department of Geophysics, Faculty of Science.)

Gutenberg and Richter have presented the empirical formula for the earthquakes
8>M>4, log N(M)=a+b(B—~M). The value of 5(1.0—0.8) has been proved to be nearly
independent of locality and of magnitude. On the other hand, Ishimoto-lida’s empirical
relation, NV (@) da= Ka~™ da (a: maximum trace amplitude), has been proved to be valid
for aftershocks and other micro-earthquakes. The values of m were estimated at 1.8~
19 for all cases. Because b is connected with m by b = m—1, it can be inferred that
one and the same magnitude-frequency relation holds good within a broad range of
magnitude, from the destructive earthquakes to the very small ones.

Many earthquakes in volcanic districts, accompanied or not accompanied with vol-
canic activities, have been often called “wolcanic earthquakes”, as though they would
differ distinctly from other earthquakes. Are they genuinely different?

In the present paper, the frequency distribution of the maximum amplitude of earth-
quakes, which were observed at the Volcanoes Aso and Asama, are studied after the
Ishimoto-lida method. Results obtained are as follows.

(1) Ishimoto-lida’s relation is also valid for those “wvolcanic earihquakes”.

(2) The values of m for the earthquakes which originated at the depth within
several kilometres (Aso, A-type of Asama) are calculated nearly at 1.8. This value is
the same as the m of the ordinary earthquakes.

(3) The values of m for the earthquakes of extremely shallow origin (B-type of
Asama), such as explosion earthquakes, are significantly different from 1.8~1.9. They
are 3.0~2.5.

To state it briefly, there are at least two kinds among the
The deeper earthquakes occur in a way similar to the ordinary earthquakes. Those of
extremely shallow origin take place in a peculiar manner. More precise and systematic
observations are necessary to solve the problems whether the earthquakes of intermediate
character do exist or not, and how those shallower earthquakes occur.

1"

volcanic earthquakes”.




